INTRODUCTION
Metabolic syndrome (MS) is a condition described by the group of risk factors associated with obesity that raise the risk of cardiovascular disease (CVD) and type 2 diabetes. These risk factors are: Large waist circumference, high level of triglycerides (TGs), low level of high-density lipoprotein cholesterol (HDL-C), high blood pressure (BP), and high fasting blood glucose levels. [1] MS has become one of the significant public health problem worldwide.
Studies showed that MS has an increasing trend in developing countries with change of diet and lifestyle. [2] [3] [4] [5] The significance of detection of MS is to identify individuals at high risk of both type 2 diabetes and CVD. [6] Pathogenesis of MS is complex, but the interaction of obesity, sedentary lifestyle, dietary, and genetic factors are known contributory factors. [4, 5] There is an increase in research towards MS because of the fact that the factors involving are associated with increased morbidity and mortality particularly towards cardiovascular risk.
In the USA, the prevalence of MS in the adult population is estimated to be >25%. [4] and in European countries being approximately 23%. It is estimated that 20-25% of South Asians have developed MS and many more may be prone to it. [7, 8] Prevalence of MS is high among Asians including Indians and is rising particularly with the adoption of modernized lifestyle. Many studies in India have reported high prevalence of MS in a range of 9-48%. [9] [10] [11] There is little information about the prevalence of MS in working the population in India.
Mining being one of the important occupation, which demands strenuous physical activity where in the mine workers have to put in a lot of hard work in their job. It was observed in studies that the obesity is in the rise in the mining population particularly from organized sector. However, there is little information available about the prevalence of MS among mine employees. Hence, the present study was conducted to study the Abstract Introduction: Metabolic syndrome (MS) is a condition described by the group of risk factors associated with obesity that raise the risk of cardiovascular disease and type 2 diabetes. MS has an increasing trend in developing countries with change of diet and lifestyle. Many studies in India have reported high prevalence of MS among general population however there is little information available about the same in working population. Material and Methods: The present study was conducted among 281 mine employees from an organized mining company from Southern India. The workers were classified into different sub occupational groups according to ISCO-88. WHO Criteria was used for the diagnosis of MS. Results: The overall prevalence of MS in mine employees was about 17%. Among different sub occupations, the highest was observed in professional group of 52.9% and lowest in elementary occupations of 9.4%. In other sub occupational groups it was 23.3% in clerical, 18.9% in trade workers, 17.5% in technicians and 15.5% in machine operators. Occurrence of MS when compared in different sub occupations was statistically significant (P = <0.001). Further MS was found to be 6.4% in the 18-30 years of age group which significantly increased to 40.3% in the 51-60 years age group suggesting direct relation of MS with increase in age. Discussion: Mining being physical demanding occupation prevalence of MS is assumed to be lower than the general population; however it was observed that the prevalence is in similar line to that of general population with the prevalence ranging from 9.4% to 52.9% among different sub occupations. Hence it is concluded that there is need of health education and promotion among the mine workers.
magnitude of MS among different sub occupations in the mining population.
MATERIALS AND METHODS
The present study was conducted among the mine employees from an organized mining company in the southern India. A total of 357 male mine employees were included in the study. The International Standard Classification of Occupations (ISCO-88) was used to classify the job profile of the mine workers and accordingly group them. ISCO is an International Labour Organization classification structure for organizing information on labor and jobs. It is part of the international family of economic and social classifications of the United Nations. The current version, known as ISCO-88, was published in 2008. [12] The detail of classification of workers into subgroups as per their job profile is shown in Table 1 .
General physical examination along with height in cm and body weight in kilograms was carried out. Body mass index (BMI) was calculated as weight in kilograms divided by squared height in meter (kg/m 2 ). [13] Arterial BP was measured by using a calibrated mercury sphygmomanometer. The Joint National Committee recommendation was followed for the measurement of arterial hypertension. Study subjects were informed to be on 12 h overnight fast for carrying out various biochemical tests. Of the 357 mine workers, 76 workers were excluded from the study as they did not observe overnight fast.
A volume of 5 ml venous blood sample was collected from each study subject and assayed by standard methods for estimation of glucose, total cholesterol, TG, and HDL-C, using a semi-automated analyzer. The blood sugar was analyzed by glucose oxidase peroxidase (GOP-PAP) method, [14] total cholesterol and HDL-C was analyzed by CHOD-PAP method, [15] and TGs by glycerol-3-phosphate oxidase-PAP Trinder method. [16] The LDL-C concentration was calculated by applying the Friedewald equation. Very low-density lipoprotein cholesterol (VLDL-C) was calculated by the indirect method [17] as VLDL-C is one-fifth of TG level.
Following WHO criteria was used for the diagnosis of MS. [18] Presence of diabetes mellitus or impaired glucose tolerance and any of two or more of the following criteria:
• Increased central obesity (BMI > 30 kg/m 2 ) • Elevated TG (≥150 mg/dl) • Low HDL-C (<35 mg/dl for males and <40 mg/dl for females), and • Systolic arterial BP ≥ 140 mmHg and diastolic arterial BP ≥ 90 mmHg.
Statistical analysis
Percentage, mean, and standard deviation was calculated.
The Chi-square test and P value were used to study the significance of the data.
RESULTS
Age wise distribution with respect to sub occupations of mine employees is summarized in Table 1 . Majority (65.4%) of the mine employees were in the age group of 18-40 years, while 34.5% were in the age group of 41-60 years. Mean values of the age, BMI, BP and various biochemical parameters are shown in Table 2 . Individual components and prevalence of MS in different sub occupational groups is shown in Table 3 .
The overall prevalence of MS was found to be 17%. In different occupational groups, the highest prevalence of MS was observed in professional group of 52.9% and lowest in elementary occupations of 9.4%. When the association of MS was compared among the different groups it was found to be statistically significant (P ≤ 0.001). Among the individual MS components, the highest occurrence was of hypertriglyceridemia (80%), followed by diabetes (43.6%), and elevated BP (24.5%). Chi-square analysis revealed statistically significant correlation of the two components, that is, diabetes and hypertension in all occupation groups, while other components were not statistically significant. Occurrence of MS with respect to age is shown in Table 4 . MS was found to be 6.4% in the 18-30 years f age group, which significantly increased to 40.3% in the 51-60 years age group (P ≤ 0.001).
DISCUSSION
Metabolic syndrome is the silent epidemic of the modern time reflecting the cardiovascular risk attributed to the change of lifestyle. There are many studies depicting the prevalence of MS ranging from 9% to 48% in India. [9] [10] [11] Mining is believed to be a tough occupation involving strenuous physical work and hence it can be assumed that the prevalence of MS will be lesser as compared to the normal population. The present study assessed the prevalence of MS among mining group classified as per ISCO-88, in one organized mining company in South India. The overall prevalence of MS was 17% present study shows variability in the prevalence of MS in different sub occupational group and observed that the highest occurrence of MS was in professional group of 52.9% where the stress related to job is higher followed by in clerical group of about 23.3%, the job which requires little physical activity and relatively sedentary in nature. The lowest prevalence was among elementary group of 9.4% where the workers are engaged in moderate physical work. There are very few studies published about MS among occupational groups in India. In one of the study conducted by Nair C V reported the overall prevalence of MS among working population of 18.5%. [19] The occurrence of MS is mainly attributed to the factor like diabetes/impaired fasting glucose levels, hypertriglyceridemia, and hypertension among the professional and clerical groups, which includes the managers, senior officials, and office staff. These findings are similar with other studies in India, which showed the high prevalence of MS in managers and clerical groups. [19] Raised TG level was present among 80% of the employee, which is one of the components of MS. Epidemiological studies have reported a positive relationship between raised serum TG levels and incidence of coronary heart disease. [3] The other MS components present were impaired fasting blood sugar/diabetes in 43.6% employees, elevated BP in 24.5%, obesity (BMI > 30) in 12%, which is a risk factor of dyslipidemia, type 2 diabetes, and hypertension and a strong predictor of coronary heart disease.
The findings of the study showed an association between the increase in age and MS, the occurrence of MS increases with age. MS was found to be 6.4% in the 18-30 years of age group, which increased to 14.4% in 31-40 years age group while it was 20% and 40.3% in 41-50 and 51-60 age groups, respectively. These findings are in line with earlier studies wherein the occurrence of MS was directly proportional to increase in age. [20] [21] [22] It was assumed that mining being physical demanding occupation, prevalence of MS will be significantly lower than the general population; however it was observed that the prevalence is in similar line to that of general population with the prevalence of 52.9% among professional group. [9] [10] [11] It was also observed that as the age increase the prevalence of MS increases with the prevalence of 40.3% in employees above 50 years. Hence, it is concluded that there is a need of health education and promotion among the mine workers.
